
Cyclic Loading Test for Beam-Column Connections
of Concrete-Filled U-Shaped Steel Beams and

Concrete-Encased Steel Angle Columns
tions to investigate load-carrying capacity, deformation capacity, failure mode, and energy dissipation capacity. For the test parameters, the
connection type (interior or exterior) and the depth of the TSC beams were considered. .us.tosi0e

Introduction

In conventional concrete–steel composite construction, a wide-
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they minimized damage in the joints, increasing deformation
capacity to the level of the special moment frame.



The cross section of the PSRC column was 800 × 800 mm [see
the B-B section of Fig. 4(a)]. Four L-130 × 130 × 12 ðmmÞ steel
angles (cross-sectional area ¼ 2,976 mm2 each; yield strength ¼
394 MPa) were used at the corners of the cross section, and four
D32 bars (deformed bar diameter ¼ 32.3 mm; cross-sectional
area ¼ 819 mm





Evaluation of Joint Shear Strength. Eight plates of 300 × 100 ×
6 mm (yield strength ¼ 450 MPa) were used for the wing plates



δ ¼ �0.375, �0.5, and �0.75%; four times at δ ¼ �1.0%; and
two times at δ ¼ �1.5, �2.0, �3.0, �4.0, and �5.0%. An axial
load was not applied to the PSRC column because it was not fea-
sible in the laboratory to apply a very large axial force that was
meaningful to the full-scale test specimen. The column was pin-
supported at the bottom; at the roller supports of the TSC beams,
load cells were used to measure the vertical reactions. The cross-
beams were not supported at the ends. The concrete slab was
laterally supported to prevent out-of-plane displacement. Linear
variable differential transformer (LVDTs) were used to measure
the horizontal displacement of the column and the slip deforma-
tions at the column and beam supports. The steel section strains
and those of the reinforcing bars were measured during the tests
using uniaxial strain gauges.

Test Results

Lateral Load–



Fig. 7(c), the steel angles of the column were completely exposed
because of the spalling at δ









The ratio of joint shear capacity to demand, Mnc=Muc, of I450,
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